TCT-703: Functional Assessment of Jailed Side Branches in Coronary Bifurcation Lesions Using Fractional Flow Reserve  by unknown
TUESDAY, NOVEMBER 8, 2011, 8:00 AM - 10:00 AM
pulsatility over 3 cardiac cycles, and early systolic conduit backflow. Using the protocol
in 74 consecutive pts, 136 grafts to coronaries (> 70% angiographic stenosis) were
imaged for PSCF. All grafts were widely patent by arterial phase angiographic criteria.
PSCF was visually identified in 26% (19/72) of IMA grafts and 0% (0/64) SVG or RA
grafts. Of these 19, physiologic quantitative perfusion analysis documented that 90%
(17/19) had marginal perfusion improvement in the grafted regions.
Conclusion: Real-time visualization and physiologic documentation of PSCF at
CABG is feasible. This should provide important new information for surgeons to
better understand the short- and long-term outcomes of bypass grafts.
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Background: The effect of changes in hemodynamic variables like contractility on
the coronary diagnostic parameters in the presence of concomitant microvascular
disease (MVD) needs better assessment. This study evaluates the influence of
contractility on Fractional Flow Reserve (FFR), Pressure Drop Coefficient (CDP) and
Lesion Flow Coefficient (LFC) in the presence of MVD.
Methods: Simultaneous pressure and distal average peak velocity (APV) were
measured in 11 pigs (52±4 kg) using a dual sensor-tipped guide wire. Epicardial
stenosis (ES) and MVD were created using angioplasty balloons and 90 μm
polystyrene microspheres, respectively. Contractility was calculated as (dp/dt) max
using left ventricular pressure measured by the Millar catheter. CDP was calculated as
(DP)/ (0.5×1.05×APV^2). LFC was calculated as the ratio of %ES to the CDP at
minimal constriction region. A DP cut off of 12 mmHg was obtained from Pa (51 ±
0.9 mmHg) and FFR cut-off (= 0.75). The FFR, CDP and LFC were assessed for: ‘DP
< 12 mmHg’ and ‘DP > 12 mmHg’ under ‘LC (<900 mmHg/s)’ and ‘HC (>900
mmHg/s)’. A one way repeated measure mixed model ANOVA was performed with
p<0.05 considered statistically significant.
Results: Under MVD, for DP < 12 mmHg and DP > 12 mmHg, the mean values of
FFR (0.83 ± 0.06, 0.54 ± 0.06; 0.87 ± 0.02, 0.68 ± 0.02) and CDP (71.04 ± 1.26, 171.28
± 1.27; 35.51 ± 1.28, 173.66 ± 1.31) were significantly different for both LC and HC.
The LFC (0.11 ± 0.002, 0.19 ± 0.003) values were significantly different under LC
while they were (0.14 ± 0.002, 0.19 ± 0.003) marginally significant (p = 0.09) under
HC.
Bar plots comparing the effect of DP groups under LC and HC conditions for A)
FFR B) CDP C) LFC
Conclusion: FFR and CDP could significantly differentiate between levels of DP under
LC and HC. While LFC followed similar trend for levels of DP under LC it remained
marginally significant under HC.
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Background: Assessment of the functional significance of angiographically
intermediate coronary lesions is necessary to clarify requiring revascularization.
Although we recognized diameter stenosis (DS) could not discriminate functional
severity, it was not well-discussed whether the difference of lesion length could affect
functional severity in intermediate coronary lesions. Therefore, we assessed the impact
of lesion length on fractional flow reserve (FFR) in intermediate coronary lesions.
Methods: The study included 109 consecutive patients with 124 intermediate lesions
(40-60% DS on quantitative coronary angiography). All intermediate lesions were
classified according to lesion length (focal: <10mm, tubular: 10-20mm, and diffuse:
>20mm) and assessed the FFR value.
Results: In 124 intermediate lesions, mean DS was 50.9±5.5% and mean FFR was
0.80±0.11. Lesion length had an inverse correlation with FFR (r=-0.409, p<0.001),
although DS has no correlation with FFR (r=-0.066, p=0.468) in all subjects. Among
three groups (focal: n=27, tubular: n=49, diffuse: n=48), there was a significant
difference in the FFR value (0.86±0.10, 0.81±0.10, 0.75±0.11, respectively, p<0.001),
although we did not find a difference in DS (51.2±5.7%, 51.4±5.2%, 50.1±5.8%,
respectively, p=0.484). Functional significance defined as the FFR value <0.75 were
observed only 14.8% in focal lesion, 24.5% in tubular lesion, and 50.0% in diffuse
lesion. There was a significant difference among 3 groups (p=0.002). Using a receiver
operating characteristics curve analysis, the best cutoff value of lesion length with FFR
<0.75 was 17.5mm (75% sensitivity, 65% specificity, and area under the curve=0.722,
p<0.001).
Conclusion: This study demonstrates that lesion length has a significant impact on the
functional significance of intermediate coronary lesions. We have to take account of
lesion length when we perform revascularization therapy in intermediate coronary
lesions.
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Background: Since the publication of the “FAME” study, the use of the pressure wire
has increased. Intravenous adenosine (IV) is considered the standard method to
measure the fractional flow reserve (FFR).
Methods: A comparative study between two methods: Different incremental doses of
intracoronary adenosine (50, 150, 300, and 500 μg as bolus) vs. a standard intravenous
infusion of 140 μg /kg/min. Maximal hyperemia was defined as the lowest FFR
measured between the two methods.
Results: FFR was assessed in 34 patients with 41 lesions during cardiac catheterization.
FFR decreased significativally (p<0.05) with increasing intracoronary adenosine
doses(IC): Bolus means FFR: 0.86±0.06 (50μg), 0.85±0.06 (150μg), and 0.84±0.06
(300 μg). There were no differences between 300 and 500 μg boluses. There were
significant differences between the FFR IV and FFR IC with 300 pg: 0.86±0.06
vs.0.84±0.06, p=0.01. The 50 μg bolus IC failed to diagnose 4 out of 41 (9.75%)
significant stenoses. The IV failed to diagnose 2 out of 40 (5%) significant stenosis.
The agreement between the two sets of measurements (300 pg IC vs. IV) was high,
and the Kappa index value was 0.85 (p = 0.05). AV blocks was associated with de
incremental IC bolus doses: 50 pg (0%), 150 pg (7.3%), 300 pg (19.5%) and 500 pg
(31.7%). IC boluses were well tolerated, with fewer systemic adverse effects (only 1
patient present with symptomatic AV block), than intravenous adenosine (11p, 26.8%
presented dysphea). One patient in the IV group, had severe side effects (bronchospasm
and severe nausea), FFR could not be measured in this patient. The procedures were
shorter in the IC group, with fewer minutes of test (2.80±0.7 IC vs. 6.3±1.4 IV;
p=0.001).
Conclusion: The administration of very high intracoronary adenosine bolus is safe
and well tolerated, and shortens the procedure. Furthermore intracoronary
administration of 300 pg adenosine produced a more pronounced hyperemia than
intravenous adenosine and may be the preferred mode of application for the assessment
of FFR.
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Background: Little is known about the functional significance of side branches after
stent implantation in main vessels in coronary bifurcation lesions.We assessed the
functional significance of side branches after stent implantation in main vessels using
fractional flow reserve (FFR).
Methods: Between May 2007 and January 2011, 230 side branches in 230 patients
after stent implantation in main vessels were assessed by FFR and were consecutively
enrolled.
Results: Mean FFR at side branch was 0.87±0.10, with only 41 (17.8%) side branches
being functionally significant after stent implantation in main vessel. Among 67 side
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branches with >50% stenosis, 19 (28.4%) had FFR≤0.80 and among 163 side branches
with ≤50% stenosis, 22 (13.5%) had FFR≤0.80 after stent implantation in main vessels.
Using receiver-operating characteristic curve, the optimal cutoff value of diameter
stenosis of side branch was 54.9% and area under the curve was 0.64 (95% CI 0.58-
0.71, p<0.001) with a 41.5% sensitivity, an 83.1% specificity, a 34.7% positive
predictive value, an 86.3% negative predictive value and a 75.7% accuracy.
Multivariate binary logistic regression analysis identified diameter stenosis (odds ratio
[OR] 1.04, 95% CI 1.02-1.06, p=0.001) and reference vessel diameter (OR 0.28, 95%
CI 0.10-0.77, p=0.014) of side branch before stent implantation as independent
predictors of the side branches with FFR ≤0.80 after stent implantation.
Conclusion: Most side branch lesions do not have functional significance after stent
implantation in the main vessel and quantitative coronary angiography is unreliable in
assessing the functional severity of these lesions.
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Background: SYNTAX score (SS) predicts clinical outcome after percutaneous
coronary intervention (PCI), basing on data from coronary angiograms alone. However,
in clinical setting, decision-making on myocardial revascularization should be guided
by the presence of inducible ischemia. Fractional flow reserve (FFR) is a functional
test that estimates the haemodynamic significance of a single lesion. We aimed to
investigate the relationship between the SYNTAX and a functional SYNTAX score
guided by FFR (FSS).
Methods: FFR was collected in all the stenosis in the 50% to 90% angiographic
category of severity of 39 consecutive patients with stable multivessel CAD. SS was
calculated as usual. A functional SYNTAX score (FSS) was determined by only
considering ischemia producing lesion (FFR ≤ 0.80). A comparison between two
groups, in which patients were divided according to their tertiles redistribution, was
performed.
Results: FFR was totally obtained in 97 lesions, with a mean value of 0.82±0.10. Of
the stenosis in the 50-70% and 70-90% angiography category, FFR was > 0.80 in 68%
and 16% of cases, respectively. In all patients, SS was 20.8±8.4 and FSS 12.4±8.7
(p<0.001). FSS was systematically inferior to the SS, with a mean deviation of 8.4±7.4
(p<0.05). The correlation between the two methods was globally weak (r=0.621,
rho=0.563; p<0.001), particularly in the 3-vessels and in the medium/high SS groups.
After determining FSS, more than 30% of patients moved to a lower risk group in the
following way: from 61% to 87% in the low (0-22) group, from 26% to 10% in the
medium (23-32), and from 13% to 3% in the high risk (>32) group (p=0.003). No
differences were found between patients whether or not reclassified in lower tertiles
group. No MACCE were detected at 30 days follow-up.
Conclusion: In patients with multivessel CAD, angiography alone is not able to
identify ischemia-inducing lesion. Implementation on conventional SS with FFR seems
to be a more rational approach to guide revascularization. FSS decreases the number
of functionally significant lesions and reclassifies a significant portion of high risk
patients in a lower risk profile.
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Coronary Lesions and Borderline Fractional Flow Reserve Measurements
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Background: The fractional flow reserve (FFR) between 0.75 and 0.80 has been
established as a borderline. Revascularization of borderline FFR is controversial and
it is not known for morphologic characteristics of borderline FFR lesion. The objective
of this study is to find out intravascular ultrasound (IVUS) characteristics in
intermediate coronary lesions with borderline FFR.
Methods: Both IVUS and FFR were performed in 137 left anterior descending artery
(LAD)in patients with intermediate coronary artery stenosis (40-70% diameter
stenosis). We divided lesions into 3 groups according to FFR value; ischemic (IS, n=16,
FFR< 0.75), borderline (BD, n=36, 0.75≤ FFR <0.80) and non-ischemic (NI, n=85,
FFR ≥0.80). We compared IVUS parameters including minimal lumen area, lesion
length, plaque burden and volumetric parameters among 3 groups
Results: There was no difference in reference vessel diameter among 3 groups.
Diameter stenosis is more severe (63.2±8.0 vs 58.3±8.5 vs 52.4±8.3%, p<0.001) and
minimal luminal diameter is smaller (1.2±0.3 vs 1.4±0.3 vs 1.6±0.3 mm, p<0.001) in
IS and BD group than NI group, respectively. On IVUS analysis, minimal lumen area
is smaller (2.33±0.74 vs 2.61±0.65 vs 3.61±1.66 mm 2, p<0.001), IVUS lesion length
is longer (27.3±9.9 vs 26.9±7.6 vs 17.8±7.2 mm, p<0.001), plaque burden is larger
(79.7±7.6 vs 74.7±7.3 vs 69.9±9.4 %, p<0.001), plaque volume is larger (207.1±89.9
vs 195.0±79.6 vs 134.4±83.6mm3, p<0.001) and percent atheroma volume is larger
(61.4±5.8 vs 59.2±5.1 vs 54.5±8.0%, p<0.001) in IS and BD group than NI group,
respectively. However, post-hoc analyses showed there were no significant differences
between IS and BD group in all IVUS parameters.
Conclusion: In intermediate coronary lesions, there were no differences in IVUS
characteristics between borderline and functionally significant FFR, but the stenosis
and amount of atheromatous plaque are more severe in these 2 groups than non-
ischemic lesions. FFR cut-off point of 0.80 seems to be appropriate criteria for coronary
revascularization in intermediate lesion of LAD.
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New Perspective on the Fractional Flow Reserve: High Predictive Value of
Baseline Pd/Pa during Intracoronary Pressure Wire Study
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Background: Fractional flow reserve tests using intracoronary pressure wire are
widely used in practice for the assessment of the significance of coronary artery
disease. We investigate the meaning of a baseline Pd/Pa during FFR study
Methods: We analyzed the 399 consecutive intracoronary pressure wire study data
performed in our hospital using a ‘Radi’ system for a couple of years. Predictive values
of baseline Pd/Pa were calculated by FFR measured after maximal hyperemia. We
defined FFR value as positive if FFRhyperemia ≤ 0.80 (as in the FAME study) and/or
≤ 0.75 (as in the DEFER study).
Results: A total of 399 studies, 157 (39.3%) were positive when the FAME study
criteria was applied and 114 (28.6%) were positive when the DEFER study criteria
was applied. A baseline Pd/Pa ≥ 0.96 has a 95.9% ( of negative predictive value (NPV)
and a 60.2% of positive predictive value (PPV) when a FFRhyperemia ≤ 0.80 is defined
as a positive (as in the FAME study). And a baseline Pd/Pa ≥ 0.96 has a 98.0% of NPV
and a 44.2% of PPV when a FFRhyperemia ≤ 0.75 is defined as a positive (as in the
DEFER study).
Conclusion: We found that baseline Pd/Pa ≥ 0.96 has very high NPV based on either
FAME or DEFER criteria. These results would give a important massage that we do
not need to induce hyperemia during intracoronary pressure wire study if baseline
Pd/Pa is ≥ 0.96 in most cases.
TCT-707
The Difference of Lesion Location Affects Physiological Severity in
Intermediate Coronary Lesions
Hiroaki Takashima, Kurita Akiyoshi, Tomofumi Mizuno, Kenji Asai, Yasuo Kuroda,
Takashi Kosaka, Yasushi Kuhara, Kazuyuki Maeda, Shin-ichiro Sakurai, Daiki Kato,
Toru Niwa
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Background: It was an important to identify physiological significance in
angiographically intermediate coronary lesions, because we recognized diameter
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